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PROBLEM TO BE SOLVED: To provide a method for building a model nonhuman animal 
knocking out a gene which involves in a mechanism recognizing LPS (lipopolysaccharide) 
which is a component of a galea of a gram-negative bacterium cell wall, detecting invasion 
of a gram-negative bacterium and responding to the LPS and to provide a method for 
carrying out evaluation of a function of a genetic substance of various kinds of animals by 
using the model nonhuman animal, screening of a functionally active substance for 
development of medicines and diagnosis for elucidating a morbid state. 

. SOLUTION: A mouse deleting a MD-2 gene which is an associated molecule of Toll-like 
receptor 4 (TLR4) recognizing a membrane component LPS of the gram-negative 
bacterium is built to build a LPS unresponsive nonhuman model animal. The present 
invention provides the method for carrying out evaluation of a function of a genetic 
substance of various kinds of animals by using the model nonhuman animal such as the 
mouse, screening of a functionally active substance for development of medicines and 
diagnosis for elucidating a morbid state. 
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(57) [gift] 

lot ] 772>mmmmmm<?M&mTh t l 
p s sriai ix^y^mmmkmm i . mwti 

[ IKIt^R 3 7" 7 -klSfttffiOlISSfl- LPS (lipopoly 
saccharide) a:i21^4Toll-like receptor 4 (TL 
P,4 ) ^)A^a^T*4MD- 2JteTt*3llLfc"?'> 
AfcHMIU LP S^lSWt^W^t blttSrfSi&L 



[ mm 13 TLR4 <?:>&frfr?t^ & MD - 2 ar 3 

[ 2 ] *t hWWWftl wirt** - 1 
[ WS4 ] -e^^**. MD ~ 2»&Fw*<K 5 U 4 "" 

j£#L P STOW** 

D-2jMrf*>3' **fcO*WC. ^-y-y-r^^ 

/9AWHIW»L P sjBWMW«Wi • 
[fS^ia? 3 t t-MD - 2®fc-r 

^9AWMIIWt»LP SBWSWWIW • ,J 

LP S*jEW&Trt#t HflfJft^MD- 

/y^mmm^psmmmemm x?o- 
in %m 9 ] •mwmp - 23tfe : f*\ t 1-om 

[ir#j| i o i is** i -5m^^mmmM 



ktmt^bmmfi&T)-2»srT^t urn* 

[ffRRJg 1 1 3 mM)WM D - 2SGrN>\ t hw 
MD- 2i8GrfT'*>?> - k feWak-tiM** 1 Oiett 

[»^iw-*a»*iH *^ l± ^ TLR4 (TolH 

ike receptor 4 ) 4M D - 2 £ 3- H 

[0002] 

[tt*0tfctBl LPS (lipopolysaccharide)tt^A 
/WCLPSfcWt**-^*^ WWW*> 

/H e J "WtJL P SftJGSttSr^ S * ^ 
H«a:LPSflBB»et«t^t^ 

C57BL/10ScCr«^^ 

otTLR4 (Toll-like receptor 4 ) "CfctfcHS 
&Vk (Poltrak, A. et aL, Science, 282. 2085-208 
8, 1998. Qureshi, S. et el.. J- Exp. Med.. 189. 61 
5-625, 1999) . 

[00033 TLR414, ya^^a^Mfc^^" 

^u-yX'hh (Rock, F. L. et aL. Procjat 
1 Acad. Sci. USA, 95. 588-593, 1998) . 

m*£**rt^*>- *^ B ^ TLR4C7)LP stm 

mmh%^t U.RP10 5/MD-LMD- 

[0004 3 LPSiSftHHStTLRs (Toll-like re 
ceptors) wBBftCO^TfclPWS^*^. LPSW 
$Stt+«i 1 J to K A k l * tf:h " N T ^ f ""' 5 ^ 

mm mm. jn«rt*fflift. wtswn* 



. «mt l p s tristtt & i t § h , l p senffm 

■Vol.l9(2001)No.5, PSD . BfcJ:fcJb4LPStt4 

vmfrbfflkZii . i 3 -owl p site? yn?&X' 

folCD14'^tk<rfflX' l fcm$h&> (Wright, S. 
I), el al., Science, 249, 1431-1433, 1990s I'ugen, 
J. et al., Immunity, 1. 509-516. 1994) . 
[0005] C D 1 4ktMf ? yjirttb L-TJfc+C 

±£#£LT v »4 . C D 1 4 /L P S&&M3L P S# 
Sk^B^tJt^T , 10 0-10. 0 0 O#0> 1 *3flfcH 
ffim««Vi51i^^I^tft (Wright, S. I)., J. In 
ratmol., 155, 6-8, 1995) . L*»U C D 1 4 HMM^. 
rt K;M ^& fcfcfc* »fc*>fc LPS S^^/M&iHl&rt^ 

ait?agiti - 1 &v <e ztl p s >• 

< LPS I'-b T*-*)J|fWT L R 4 Tfc * £ R jg 
[0006] AX^TollHrT^-te. fllftS6£<*)l&fc: 

EUS&im-thQXfe fc VO*S IttfmSZtlfz (Le 
maitre. B. et al.. Cell, 86. 973-983, 1996) . W 
TolIfcJ:<«fc^TLR (Toll-like receptor) 
fc"?*;*^»t r-i> fcoTV»&it**l 9 9 7*fcBfl6*» 
£3*1, *«10t*4TLR4aW*ia»C&ofcL 

PS/xyh'^^yfOfti^ofc. KB 

BfttfB^ftiarc'. TLR4#$fe-c{±LP szmm: 

[ 0 0 0 7 3 7>>X I L-3ffif tli»B a/F 3^ 
t Hfft£*2 9 3««if ix@#L P S fcjBS Ifr 
H U £#i 6 waM&K t h T L R4 h 5 y 

X7x?* t> LP S fc:*t* 4 JC¥14{ilSA6 6 il^Sr 
^ , > cT)^^ £ IT LPS JfcgfcJiT L R 4 1 Jn^. TflU 
WFjWWC* i'TflBtta*** htifz . *«BB*ti R 
P (radio-protective) 1 0 50Mtt9l>K.>M >'tf)LR 
R (leucine-rich repeat) #T L R4 O-Hlfc J: < ftl 
"C^lxIfctcSES L. v-myb regulated gene<7) 1 0"C'J> 
6MD- 1#RP 1 0 5b^thbZ\bi}^. TLR 
4tMD- 1 fc££*&»Tli*na»fc#;i.fc. Lj&»L 

TLR4 SMD-1 SMMH'' 

^***>3B^*&&£fcfcBt»W: (Shimazu, R. 
etal., J. Exo. Med., 189. 1777-1782, 1999. ftflPP 
2000-262290#£$8) . 
[0008] £0>#Ttt7"5 /fit 1 6 0 0 . M 



D - 1 k 7 5 ./ We® 2 3 %-iC L T U * I £ , M 
D - 2 ^ "j 45iffcO*tfc. 1 1> MD - 2 I L 

- 3 K#ffi«»B f 3 izmwrniz *T *»« 

«SjW4ttaiS*i*V^ s T L R 4 fcfl 

-f-m&X'tiM Lti 1 1 IX v »fc . 

$ A> tat bT L R 4 * y 7 a - ^vMftft ( H T A 1 
2 5 ) T-TLR4 t. MD- 2#&ffc$ 

iii«.wiaijS»*»t. RP 1 0 5/MD- 1 b 
miZT L R 4/M D - 2 t *BB«Bf±t JBH L 

[0009] TLR 4 /M D - 2 M^ftJC i^)LP SIS 
>r-h;WS51^ffi^f'J^*H2-rft^l:s TLR 
40L P SBR£tett £ MD- 2&£cf)mwmtZtl 
fc. I L-3^ttn'ffl]ia»Ba/F3t:t hTL 

R 4 IMBl, ^v^(iT L R 4 /M D - 2||^#?r.?t^$ 
tts LPS»»fcJ:4NF-^BffittflsS:, WBa/ 
F 3 IzmX LX 4J t ^ N F - at B I HSfi 
^^fflv 7 x 5 — \£T «y -fe TH^feli*, T L 
R41WC'f£L P SfUCJ: h N F - «• BOffitHbttfet 
tB$ii!Sr*»o^/, TLR4/MD-2H^M^L 
^«)BttliLPSlE§^^Lfc. MD-2«r 
i fctioT, 3St#^fL7t L P SIE^T 
L R4 £ft IX t' a *»&aB^4fc»fc: .TLR 
4tC*ft-4«y^D— ^/Ufafts (HTA1 25) ZtQl 
tzbZ6, LP SMU 2,NF-« B&&tt$mm 

( imiS^Vol. 19(2001) . Ho.5. P8 
3) . Wot. TLR4/MD-2«^««5)»LPS 

tooio] ±ie-f£ ct a 55rcmit*<7)^(±s ^rsa 

BH*fflV^fc»HirC* Os E»«liatw*J^TTLR4/ 
MD-20H3i^-v:OLP saiitOV^Tttftf Sj&5? 

*»5»ttfW:fc:. v^xtlr4/md- 

imsfcmmmzmm-? ^ y ^n-^ns* ( mt 

S 5 1 0 ) Wlli^Bg^jL^ (Akashi , S. et al . , J. 
Immunol.. 164. 3471-3475 . 2000) . £*5ffi*fcflj!iVC 
KB^n7T-^*«rllfcfeLfci:;*. TLR4/MD 

- 2 . LPS JWrCR 
^$il|)®fIJi5E@? (tumor necrosis factor: TN 

f) niMLZzeffimmmmzwfflitz. hc. lp 

S TJBBr7 ^ o 7 r - yf»t S . «B«iB±«T 
L R 4 /M D - 2 )H3^/ffiT L/> . -I <?mW& 
T*in g/m 1 1 {fcrilUgOL P SlWatt t)A^>iti 
*\ ^7f- Y V 'J ^ > -«r ^fl6tfMHJK*A3lW)«ff t J: 2> 
SflatCttSW)^/!^ o fc. 4fc C D 1 4 =Sr t*fl&«« 
^M*T-t'(i|Sim^ltt5BffiT{il2^^tL-f . T L R4 / 
m)-2\,zmmmt£l&%Cefo~>tz (Nomura, F. etal., 

J. Immunol.. 164 . 3476-3479, 2000) , 

[00 113 Z\t\h<r>ttim^>. TLR4/MD-2(i 



too 1 2i tti^o. a*. /9AWtmi"« 
a man *f»t~f ' 

*> k L^r >t#t hWMrlHW & - y - - &tfM * T 

\mmm*K^®) Toll-like receptor 4 

ITLR4) li^?i«tt«««*» LPS 0i Tl 
saccharide) *S»«. T^cSi 

- v *^md - 2*«4*u^*. l p smh^m 

[00 1 51 *^)MD-2a^^^^ 
PS ; ^polysaccharide) ll/5ABWHB-W««* 



^4(TLR4)k.*^F^* 
<rt -4MD-2CJ:o-C»ft**i*TLR4/MD-2 

?J>* - k MHfcjWCfc-'fc. it _ , _ 

[00161 MD - 2*714. 

■C TLR4k<S#rft 1 TOH:*»«"** l ' CV ** , *f 
t± ' tWTCM D-2*«TLR4fc«LPS (*k- k 

**m *i-C«0fci*. MD-2 »6rFttKs*» < -> 
XV h' M*5^ a ■? ^ t . MD— 2 

^k=2r o ^ k *md - imzmm ( / * 
[0 0171 *«w«WrFaaE»t ^f^» 0 . 

LT*tttW:^± L p seaawfc- kt . tl 

r 4 fci VM« WT«WM y D 8 8=5ck'«^^H5B 

m r l RA^iWt «W * . *2SS* " 

D - 2t4T LR4 (C»IWW * 9, MD-2 SrSWkt 
m^. §f>^MD-2l4TLR4k^^ TS/m 

Tool 81 4W^>MD-2«e«Bt»*** 

I-y^>- wc&4. witf. mwmz'nit 

X' MD-2 / -v^T^ h^^Ct h»MD- 2^ 



- .4, £tz. xybh^yyys vfWSKSM&WRhl 
t hMD- 2tf>1 tM-M (SNIP) ttttmf(C£^ 
Tt»M D — 2 7 7 * 7^ h -7 *7 X Srflffl-f & £ k 

4, md - 2&mmmxm * fc y * * 7*> h 

Ate^^&SN I Pfcftot h«MD- 2«r»SS 

[00 1 9] 1-^io*;^BH«. TLR 4 
*>4MD - 2* 3- H1-i»feT«Hfe& t Sfefe«U:'C'XJS 
Lfc-I k SrJNHSk-rS /5ABMMfflBWt»L P STOBS 

mmxhhzt mmt-fzmxm mtwfym 

2 ) ^\ wtaiMw^^trjb*; t zmkttm 
mm 2 im<n?*7 ummmm lps ^is^tt* tiv 

fit \-Wm (f?M3 ) -?*7Xt\ MD- 

/uk^-^-iifc^ior^xs kkwilt*-? 
t-zmmtitzm. mmmzmxi. MD-23Bg 

> 9 - y utth Z t lZ X -> X % tytlZ M D - 2 / v 7 

7*7 v ~?*7xx*h hzt mWLt-r 4 it 3 iBmco/ 

^JS4 ) MD - 2»£?0>SI 1 x? y y^ttU 

is ym'm.mxwm i . ^ 7 r 7#s&s6H i & m d 

7 fi-zmm itz z 1 zmtt&im®4 tm&yy 
j^mmmm lps ^rafttf;^ t f fM&j ( it* 

[00 20] 4fc*»flli, M$g 1 - 5IB»^9A 
IfettfflKiaE^LPS^JEStttT^h MHk(^ 

npm ■ 7,9 ij--y/ts iW$W6 ) mem 

<7Mhi)\ t h M D - 2 Jlf£^J3&£S<7)^AT'$>S 

ztzmti-% mum e nmwy ^msmmaa- l 
p sjcgttftfroiw • (is^js 

7 ) ^, 1 -5Kitt<0^9 AKttBJRHt^L P S 

m^tt^E r^N b h Sifet: . MSil^^M D - 2 fflfi 

vmmm&tiLP smmmmn ■ v--y? 



h <7) m D - 2 ififi^ £ c t &w&t t & wmMi 

ymnmwMftL p swmtf^tt vmmz, 
mzxy f h 4f */> '*/ a?? m% tx . znmzm 

« • fffiff * i k Sr«pf8fc t*»flMMHM D -2mm- 

h®to&m^tz®mn (mm) o > ^. ^ 

ft<0M D - 2 lew . t h c?)M D - 2 f* 6 •! 

k zmtt tmxm 1 o en^nuHDM d - 2 ®a 

[002 1] 

LPS (lipopolysaccharide) lrl2MH-|>Toll-like re 
cepLor 4 ( T L R 4 ) 4 M D - 2 2r 3 

®IM-»L P STO^tt^r^t MDftSrflBS'tl.i 
k J: 0*4 . #t MBrt*k LTIi. BftaiMW^Jt 
fdfflSn. IIg#@D%k LT(±. ^t^^-XWiJt 
m^hZb tfX't 4. MD-2^3- H-f4 T&m* K 

n-r ifcii, ^w«m d - 23ae5^i»i*»6rp-rt 
%7 v-~ynzx i . ^md- 2»e?jfiUi-»» 
mm. •?vxMD-2mm<?)£oiz. itim<m 

m?U—y {? J A^fivXtt (St. Louis, M 
0) ) £-ffl^43kiT'£4. 
[0022] MD - 2Si£?flggg£rX#.Lfc#t htf 
;l#tlftSi|-t4(C{±, MD-2jaf£^^SX{4-SE 
^115^7 y fT- y Y «r, j|f U A i^-M'k 

y-zmmi. M*-y>yf < yr^tf-mMti 
tztk. immmzmx i . m d - 2 aemag* l 

^5^t MMJiklF^M^t ht&tlk *:£K<f-£T 
nft^ph MdftSrffiRL. ^4^rn^fr^b 
F fjiRl 5r 'f y ^ - ^ a X"f 4 Z k t <fc o X M D - 2 J v 

77*7 hitt bmsift&z i: *mtzav 

t^L, MD-2 5fi^?<0» 1 x ^ V >- * >f > 
Bttitfe? t'lSM L . ^'7 f »J 7«*Jfife7 * M D - 2 
fite^S' 3$slZ^tc^X\ y-7"jT*y7°<?9 

-mmitz, 

[0023] AlWtfiBSjft^L P S^SIF 

14^ t/N^ t h Kfflj^K*S^ .MD-2 itfe?}!^ 
^XML^y y ^7-7 h^^XS:Wck-o-CiSBJ-r4, 
Tl7BIc7)Jft£7-7n-y (y/i^Xr^Xit (St. Loui 
s, M0) ) *'^7 v #LfvzMD-2jlf57-7o-y*:t)-7 



b (dt-a) aer^JWfi^ ^* * ^ ? t ; 'i 
y *i—x (hsv- tk) jtew>ae : f** w 

[00 24] iWflfcSWt'-^ 
H«««iL#W*.^. G4 1 w E 

cijit 4 md - 2 « n> xx^y^o «y 

[ 0 0 2 5 1 ffffiS WSMD - 2;^^ 

«A (SAA)«eWf. *M4» LPSt^U^ 
FM^^.^Tfc***^ TNF*IL60 

p sEsesMtwiwi • u--^*^- M ^ 

p ) coi 5=5: SSBJft^MD- 2ififc^£»AU » 

tBBM-tik-c. a*w»sNi ptmmimth. 



i n o '> 7 ] fit *?^/9i»IBrtHIIW«i ,L p s 
**W***t Hill KWK. 

-y- y\r i OWWMWID- 2JBfe?«IW'** r:) '- 

«>evai£ • ww* c: k - k 0 • ^ 

■Ct MV1D - 2*B? «Wfi*fi 3 6 • 



(K& MB. ^W^'^ ^ 

s) . ^offl^-CftiUKFA 

ij;K*>r 3» W>*«a*> ^Signaft (St. 
Louis.' MO) *Di»*tt»U:. rKWW**^ 

[00291 (MD-2/^T-)KWl») MD 
- 2fi<ST^n-y(i^Vi,>^^?i (St. Louis. 

mo) iw>fc*ofc*ffltfc. ^wSte^Bix^yj/ 

UfDNAtE14**ES»t«Xt. G4 1 8M 
BL/6fcSfil- ESfU-yWWAn «^ 

[0030] (UA-xi.?yx^urf-*-PCB 

(RT-PCR) )f«7?n7T-^RNA 
*>»mmi^t^lSOGEN*:ffl^t«]aiL - 
cDNAfr^*Ufc. T7*>. MD-2, TLR4» 



5' -GAGAGGGAMTCGTGCGTGAC 



mouse (b) /3-actin-sense. 

ser.se, 5' -ATGTTGCCATTT- ATTCTCTTTTCGACG-S ; 
mMD-2 anti-sense. 5' -ATTGACATCACGGCGGTGAATGATG- 
nTLIM sense, 5' -TATCCACTGTAGCATTTCTGATATACC-3 :S 



. mTUM anii -sense, 5'-CTCTGCT(rrTTGCTCAGGATTCGAGGC- 

[0031] ( b mmmm. m.it) wzvz&Bm 

SSUc B«a(i9 HC 2 x 1 OV^ x/l/t 

s l P S^R P 1 0 5 £Wt4ftffrC*J*l<fc. « 
ft 3 0 SIC I- iJ^i&S&OlM 5 S^feJltf.. 6BWD 
m£tg#Lfcf&t*tf>DNA£7^.X7 4 yW^-tClHIR 
L . US OilSi-i/i h 'J ^Aoyti *7 > h ZMfett - k 

[0032] mwmxvinm. stt^b) -i-tMiai- 2 

-C S F#7±T'C6 BffittS LfcftC* 'J t H A, C P 

[0033] (7?07T- y»BN* . VfittfC ) 'iHfiiW 
KlOcmf^ -y v a tM - C S F#£TC7 QlWft 
fcUrMSfclflUJfc. HB^EIlRLfctt. Ut'FA^C 

[00 343 (1M bJ&>f EL I SA (Enzy«e 

-linked immunoadsorbent assay) (iBiosource Interna 
tioinalt»*># ? hfcfflfcvcfrofc. 

[0035] (m^ikfi) «w*a:*TiWiLfci!ite 

70- "M M-*- <*v? hyf >y* yyy&iL 

FACScan) Srffl^rWffUfc. 

[0036] (Wii^jRaat^wuiawwiii: ^ n °^ 4 

A £ ffl V »£j§fc?CU-l± P L A T - EM ( m7vEf4 

[00 37] (gjfoftU— f-Wt^srfflVtfzPflr ) 
3. 5 cmr-f •y^ati|Wii:fcW^TOarA".y7r- 
3. 7«*7^T;kfhH-CHSE"*-4. -e^f£ 
0 . 2%f)TritonX-100t'^C7 J v^S){tT^^77 -y / 

DIPY FL-ceramide. ER-tracker (Molecular Probeit 
M) Htlftlfflk*. ftJAUftl^ »T-(iZeissttOLSM 

[00 38] cms*] 

(MD- 2®^<!^7>?*<0f88g) MD-2#ftgES 

iz&ti&mttm MHz-ti tzMzu d - 2 aerog 

tWtMU:. MD- 23te?«» 1 xtvyitT 
V > £ **7>f ^yilttae^fciBSiftifc ( H 1 



flflBL (HI b) s W?*> zcrffiWrtM® Lrtr? 7 
ay r - t'^)M D - 2 mRN Atf>f$$& RT - P C 
Rrcffl^X l>®ftZiitrh^1-z (01 c ) . 

<?)%mt m t s 5 1 o t ^ -) * j v o-i-Mmx-mu 

R 4 HftCiiR^rf . TLR 4 ,-"M D - 2 
*KJEt£ . >! 0MWX*ti;m&%-? 7 n 7 r - i/ Srltefe 

ixhmiim&zt&fr'yrc (mi a) , md-2^> 

IT V >T i RP 1 0 5 . MD - ) , CD ] 4 
nfmiz&mtUtf^Jitcfr^t: (Bid) , md-2 

ttiws^jiius* wwBfe: . ^ * mmm 

miiX^h . MD- 2 / '•/9T f ? hWMMmiZtk 

[0039] ( t" I- OfceH •& B«. 7;d7t- 

7CD S 6^5I±#k«MRJ6ar!Jsl^t 
S^.)B«-C{iJS:Ji5j&W^^*»\ MD-2X#.B?S1 
Wi^ < IZfr ifc. MD-2 XP.B «{i T L 

r 9 (?) y ^' y )* -c* i> c q G^tx r p i o 5 tamzitm 

B& <RJEL£(H2a~b). ^ tfllfttllllfi** ^ 
L^^^n 7 r U t H A, TLR 2 'J $> Y^T 
+ \t?V$y* T LR 9 U^> HC qGt»Ls T-f 
h * >f7)M^* ELIS Atli^ . M D - 2 
•??X37T-i?\±Wmm®FF (TNF) fcIL-6t 
StL4*>ofc (113 a) . i/wU^r-OiS^LT 
i M D - 2 7 n 7 r - v-'ligOD L^Sr* 1 -s . ffltf. 

mmm^utmn^M^mAzmw^m^n-m 

mVhh . 1Hlfiifflia*»4>GM- C S FTflHI UfcfiMfcHB 
BS^ U t !' AT« Lfc. K4Sffi«iBDB*± I L - 1 2 
§r^ L . C D 8 6 D 4 0 C0^3SJi#ar* U*£\ 
MD - 2X«ffi««J8ttC P G("REL , U t H ACIi 
Riet^ofc (H3b, c) . 
[0040] (t'* - (2fc{t^LPSJE^) CD14«iL 
P SlEStlfiRT****, 4»tiiTLR4 t«Sc#-f^ 

CD 1 4fc{ifle£Lfc^KfcifcS>. SttRiSM^ 
>-A"7 ^Jfil?f T 5 O •< H A (SAA) C» t * 
WtOfJ)^, f i f S A A £7)p^(Ct>(t SMD-2 
efflfflifRKXH-t:. MD- 2 / hi^XlZL 
P S Zik-^ I . JH+<0 S A Ac?riiS£-}l5£L/c k ; 6 . 
S£M-v"77v-Ci±S A Aj&JBWStUt^s MD-2 7'V 

ir^h^Txummzt&fr^K 04 a) . 

[004 1 ] mz^VYh*>y>'3 -ytZLPSXm 
mi. MD-2 e>\%8\ ZM^Xfrti, LPSt, *tf># 

tt* ises-fr* //9 7 m?- 5 eft* Ltt i 

M D - 2 7 -y 7 T*7 h 1*? Z\±t r *X&&fk~>1Z ( H4 
b) . iy F -y i-2>5Etk L-TTN F 

^ i l - 6 Kc t'oyfj b fj a y<?ymm&J ij tn-m t 



ixmfM, ct. l p s t h=j 9 Mrs ya* 

4STttTNF, 1L-6, I L-12«8&AW03 
. M D - 2 V -v 9 T*7 V -7 r > X"?fcHE4*W> & 
*i4*»ofc (04 c ) . ±fc*)LPS«HM-Tt>*>' 

fcSU: (04 d) . fittC^5A»tta*X5*7* 
aaSftftftefT fc . ffM? ? * t-Jt^T MD - 2 

0. MfflSS^W^T**!**. *XS*7*1 
«*SftCJ: 0, 5Et**»±#tfc (04 e ) . 
[0042] ( T L R 4 COMJafiftffifcfclt * MD — 2 

(~MD - 1 - k . MD - 1 kM 

D - 2 * W L T V * £ k * *Mt i k M D - 2 1> T L 

054MB ^ T L R 4 tCOfK *J V xtt F L A G 9 
ZZbX-WWz (05 :#*5*1«»> . K£MEF 
URTTttTLR 4 HjWKrtWttSGaJ: HBIHfifcfcSiS 
ftfc. i(fflJiailffi-Cli»l*^^-ktCLeading Edget^if 

«|)Brtt«*TLR4* J «ajS*Ut 105 a) . ifflii&rt 

fefcHWfcfrofc tZ.h^ MD — 2 X»E F«{±« 
b ) £*l*>*)IS*ttMD- 2**TLR4«0«BSl*JK:tJ 

SEQUENCE LISTING 
<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Generation of MI)-2 gene-modified mouse 

<130> A211P02 

<140> 

<141> 

<160> 6 

<170> Patentln Ver. 2.1 
<210> 1 
<2U> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: mouse (m)- 

beta-actin-sense 
<400> 1 

gagagggaaa tcgtgcgtga catc 
<210> 2 



[0043] 



AWt*«^ftXt«tt L , JGSt 6«M«fcH*t * M D 
i-&CkK«3!»t. TLR4££#?T'*>£MD-2<7) 
*56ffltiStt4MD - 23B€rf * > h L**T 

/i#t Mft*waaw:i 0 . tt' * h:£ ^ 

fc ! *»9§<0M D - 2 a©f t / 'V ? b Lfc^f^ 
2&mW# : f k U^T\ mKTLR4^*«TiS<o 

ivi y d s s zznisrvi^m+zwtot 1^'^ 

X ') tfBiOTLRK»^#2r#S-rS£-l3& £ ^< , L P 
Stc*HWfcSWttK*£ k* ? t'# « k ^ 5 i k "C* 

s . vkif^x . *w»o ^ ? net 

[0044] 



24 



<211> 21 
<212> DNA 

<21 j>> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: m-beta-actin 

ant i -sense 
<400> 2 

gaatgtagtt tcatggatgc c 21 
<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :mMD-2 sense 
<400> 3 

atgttgceat ttattctctt ttcgacg 27 
<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :inMD-2 
ant i -sense 



<400> 4 

attgacatca cggcggtgaa tgatg 25 
<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :iuTLR4 sense 
<400> 5 

tatccactgt agcatttctg atatacc 27 
<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :mTLR4 

ant i -sense 
<400> 6 

ctctgctgtt tgctcaggat tcgaggc 

tun *mmmwFi£t3 (r >t , <m ucmd-2 m 
fcm%-?<7*m i y yg^m&mm ( 1 

"VBFfiBk (lb) . MD- 2mRNA«^6SJRT- 

PCRtm^ia* (id, fynvwrfifflfe*./ 



Ti 

?n*-;HK#T1IBLfclill (id), M D — 2 (09b 
fttfiXfikLtilMtto. RP 1 0 5 . MD - 1 . C D 1 4 

emporium (id) fcistaf**. 
[H2] xmxomnmizto^x . imitiMD-2® 
ttmt^7^mmpt-Am it: Bwmn e 1- nets 
l p s itdagzm-mx'h i . 



t\ SAABWJWtt* (4a) . #57 M?^ ^- 

[013 



c) . ^WLPSW^4CS»t*4«3fw«itS2^ 

fc*>2JfiS!rfe*5Rt ( b ) Ht'*>S. 

[132 3 



a 



E P 

JLL 



E P 



EE 



EX1 



a 



Wild 

wild type Bible typa 



Lipid A CpGODN aRP105 



x a 



DTAltargetlng vector MDj2 
' — sot 



1 



probe 



targeted allele f| _ a4 
KO 



■ Wild type allele (3 kb) , ^ (fl ^ 




CD85 





TLR4/MD 2 RP105 KD-1 CD14 









9T AVAILABLE COPY 



[133] 



a 

fHF-a(ng/mQ 1L-6 (ng/ml) 




CD86 CO40 




BEST AVAILABLE COPY 



[114] 




Wild type 
MD-2K0 



MD-^KO 




IL-6 



TMF-a 



IL-i2p40 




| Wild type 
□ MD-2 KO 




0 12 3 4 5 6 7 
Days 



e 



wild type 




1EST AVAILABLE COPv 



tH53 




BEST AVAILABLE CD0- 



lK:Pe;::*r.:;(usploj 



